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To all whon it may concern: 
Be it known that I, LARNS FRTIS CARSTEN 

SEN, a citizen of the United States, residing 
at Bridgeport, in the county of Fairfield and 
State of Connecticut, have invented certain 
new and useful Improvements in Ball-Bear 
ings for Bicycles; and I do hereby declare 
the following to be a full, clear, and exact 
description of the invention, such as will en 
able others skilled in the art to which it apper 
tains to make and use the same. 
My invention relates to the class of bicy 

cles illustrated and described in my former 
Letters Patent, No. 398,228, dated February 
19, 1889-that is, bicycles having a rotating 
axle and in which the ball-case is placed out 
side of the hub and drum-and has for its 
object to simplify and improve the construc 
tion of the ball-bearings, the special features 
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of novelty being that the entire ball-bearing 
may be removed for the purpose of cleaning 
and adjustment, and may be readily replaced 
without disturbing any of the other parts of 
the bicycle and without the necessity of going 
to a machine-shop, the bearing being so con 
structed that the balls cannot drop out when 
the bearing is removed, although access may 
be readily had to them, if required. 
With these ends in view I have devised the 

novel construction of which the following de 
scription, in connection with the accompany 
ing drawings, is a specification, numbers be 
ing used to denote the Several parts. 

Figure 1 is a vertical section of the ball 
case, hub, and drum, the axle being in elevar 
tion; and Fig. 2 is a section on the line acac in Eig. 1. 
fdenotes the axle, which is provided with a 

shoulder 2, a threaded portion 3, a portion 4 
upon which the sleeve of the drum bears, a 
reduced portion 5, to which the rotating mem. 
ber of the ball-bearing is secured, and a rea 
duced threaded portion 18 at the outer end. 

6 denotes the hub, which is threaded to ena 
gage the axle, so as to turn with it in use, 
the inner end of the hub bearing against 
shoulder 2, 
7 denotes the drum; 8, the shell of the ball 

case, having a lug 9, to which the fork is bolted 
as in my said former patent, the fork, full 
crum, foot-'est, chain, &c., not being shown, 

as they form no portion of my present inven 
tion, 
The bearing of the drum on portion 4 of the 

axle consists of a sleeve 10, which extends 55 
Within the hub and is provided at its inner 
end with a flange 11, which rests against the 
face of the hub. Between this flange and 
the back of the drum the pawls 12 are piv 
oted, as in my said former patent. Upon the 
inner periphery of the hub is a ratchet 13, 
which is rigidly secured to the hub, ordina 
Irily by screw-threads, as shown. This ratchet 
is adapted to be engaged by the pawls, as in 
my former patent. 
The operation of the pawls and of the fric 

tion device (not shown) acting in connection 
therewith, not being of the essence of my pres 
ent invention, is not deemed to require de 
scription in detail. - 
In practice I construct the ratchet, and fric 

tion device in accordance with either of the 
forms illustrated in Saidpatent or in my pend 
ing application, Serial No. 313,726, filed of 
even date here with. 
14 denotes the plate which closes the outer 

face of the drum, and 15 the spring, the outer 
end of which is attached to the drum. The 
attachment of the inner end to the sleeve 
will presently be more fully explained. The 
ball-bearing consists of three parts only, two 
fixed and one rotating, and two series of 
balls, which I denote by 16, 

17 denotes the rotating member of the bear 
ing, which is secured to the reduced portion 
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85 5 of the axle by a spline or key 19, engaging 
a groove, or in any suitable manner, it simply 
being required that said part shall be held so 
as to rotate With the axle, but at the same 
time shall have sufficient longitudinal move 
ment thereon to permit adjustment of the 
bearing. At the center of part 17-i. e., the 
rotating member-is a raised portion 20, the 
opposite sides of which are concave curves, 
which are engaged by the balls, as clearly 
shown in Fig. 1. The inner and outer fixed 
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parts of the bearing are respectively a sleeve 
21, having an enlarged portion 21, with a 
shoulder 21, and a ring 22, said ring and the 
enlarged portion of the sleeve being threaded 
to engage a corresponding thread upon the 
iller periphery of shell 8, the shoulder being 
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in practice turned up tightly against the end 
of the shell. Sleeve 21 extends within the 
drum and is provided on its outer periphery 
with a series of lugs 23, either of which is 
adapted to be engaged by a hook at the inner 
end of the spring, as is clearly shown in Fig. 
2. The outer face of the enlarged portion of 
the sleeve and the inner face of the ring are 
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So 

provided with concave curves corresponding 
with the curves of the raised portion of part 
17-i, e, the rotating member of the bear 
ing-it being understood, of course, that the 
ring and sleeve are always stationary. The 
two series of balls are held in the two sockets 
formed by the corresponding concave in 
clines upon the rotating member and the 
sleeve and ring, as is clearly shown. The ent 
tire bearing is held in place upon the axle by 
a nut 24, engaging the threaded outer end of 
the axle and bearing against the outer end 
of part 17. 
To remove the bearing it is simply neces 

sary to disconnect the fork and remove nut 
24. As there is practically no strain upon 
the spring, the lug 23, with which it is en 
gaged, slides out of engagement with the hook 
on the spring without the slightest difficulty. 
When it is desired to adjust the bearing, the 
ring is turned slightly either in or out, as 
may be required. Suppose that it is desired to 
tighten up the bearing. It is simply necessary 
to turn ring 22 in Ward slightly. The pressure 
of thering upon the outer series of balls causes 
the rotating member of the bearing (part 17) 
to move inward slightly upon portion 5 of 
the axle and to force the inner series of balls 
inward against the curved incline on portion 
21 of the sleeve with equal pressure. It will 
thus be seen that the longitudinal movement 
of part 17 permits uniform adjustment of 
both series of balls by a single movement. 
After the parts of the bearing have been ad 
justed and replaced in position the ring is 
locked in place by a key 25, which engages 
the periphery of the ring, teeth being prefer 
ably provided on said ring and key to permit 
a fine adjustment. The key is rigidly secured 
in position by a screw 26, engaging the base 
of lug 9. 

After adjusting the ball-bearing and plac 
ing it in position in the machine, should it be 
found that the spring is too loose, it may be 
readily tightened up by turning the drum 

backward and permitting the hook at the end 
of the spring to engage another lug 23 on the 
sleeve before the fork is connected to lug 9. 
Having thus described my invention, I 

claim 
1. The combination, with a non-rotating 

shell and inner and outer parts detachably 
secured thereto and having inclines, of a 
Spring detachably secured to the inner part 
and a member 17, keyed to the axle, so as to 
turn there with, while adapted to slide there 
on, and also having inclines, and duplicate 
sets of balls in the sockets formed by the in 
clines, so that the entire bearing may be re 
moved from the machine, but all the parts 
thereof will be held together, 

2. In a bicycle, shell 8, threaded upon its 
inner periphery, and a sleeve extending with 
in the drum and having an enlargement en 
gaging the shell, and a ring, also engaging the 
shell, said ring and enlargement having con 
cave inclines, in combination with the axle, 
part 17, secured thereto and having concave 
inclines corresponding to the inclines upon 
the ring and sleeve, whereby sockets are 
formed, duplicate series of balls in said sock 
ets, and a nut engaging the outer end of the 
axle and bearing against part 17, whereby the 
bearing is held in place. 
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3. The combination, with a rotating axle 
having a part 17 detachably secured thereto 
and a drum turning on said axle, of shell S, 
parts 22 and 21, threaded to engage the shell 
and forming with part 17 sockets to receive du 
plicate series of balls, and a spring, one end 
of which is secured to the inner periphery of 
the drum and the other detachably secured 
to part 21, substantially as described. 

4. In a bicycle, a rotating axle, a part 17, 
detachably secured thereto, and a drum hav 
ing a sleeve turning on said axle, in combi 
nation with shell S, ring 22, threaded to en 
gage said shell, a part 21, having an enlarged 
portion engaging the shell, a shoulder resting 
against the shell and lugs 23, and a spring 
detachably secured to one of Said lugs and to 
the inner periphery of the drum. 
In testimony whereof I affix my signature in 

presence of two witnesses. 
LARNS FRIIS CARSTENSEN. 

Witnesses: 
A. M. WOOSTER, 
A. I. MUNSON. 
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